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Progress in improving the diffusion rate and conductivity of lithium iron phosphate
anode material for lithium-ion batteries
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Abstract: Lithium-ion batteries have surpassed ternary batteries in market share and occupy a dominant position
because of their advantages of safety, environmental protection, long lifespan and low cost. However, they also
have disadvantages such as low ion diffusion rate and poor electrical conductivity. Enhancing the rate
performance and performance in low-temperature environments has become a focus of attention in the
lithium-ion battery industry. Lithium iron phosphate is one of the most widely used positive electrode materials
in the lithium battery industry. Currently, there are many studies on the modification methods of lithium iron
phosphate, mainly including ion doping, surface coating, morphology control, and adding supplementary
lithium materials. The principles and methods of lithium iron phosphate modification are summarized, the future
modification technology of lithium iron phosphate is prospected.
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Table 1 LiFePO, ion doping modification table
BIRTR BIRALA REBRE B RE (R AR FETERE)
Na Lifiz Liy eNa, 5, FePO, 80.9 mA-h/g(10 C); 86.7%(10 C, 500 )
Nb Lifiz Li, osNb, ,,FEPO, 96.7 mA-h/g(10 C); 96%(10 C, 200 )
Al Lifi LiserAl, o,FePO, 95 mA-h/g(0.2 C)
Mn Fefi LiFe,,,Mn,,,PO, 80.9 mA-h/g(1 C); 84%(1 C, 100 &)
Mo Fef: LiFe, ,,Mn, ,,PO, 141.5 mA-h/g(0.1 C); 98%(0.1C, 100 )
Y% Fefir LiFe, oV, 4sPO, 119 mA-h/g(1 500 mA/g); 98%(1 500 mA/g, 100 )
Ti Fefi LiFe, 5 Tio0,PO,4 160 mA-h/g(0.2 C); 98%(0.2 C, 50 )
s ofi LiFePO, ,;S, ., 112.7 mA-h/g(10 C); 98%(0.2 C, 50])
cl ofir LiFePO, ,Cl, ,, 164.1 mA-h/g(0.1 C); 105.3 mA-h/g(10 C); 91.5%(10 C, 500 &)
F ofir LiFePO, ,.F, s 165.7 mA-h/g(0.1 C); 115.7 mA-h/g(30 C); 92.8%(30 C, 50 &)
Mg&Ti Fefir LiFey 655MJg 005 Tio 1P O, 161.5 mA-h/g(0.2 C); 139.8 mA-h/g(5 C); 92.9%(5 C, 100 &)
Zr&Co Lifiz(zr) Lis 66205 00257 €065C0002P O 139.9 mA-h/g(0.1 C); 85%(0.1C, 50 &)
Fef7(Co)
Ni&Mn Fefi LiFe, 4Ni, ,,Mn, ,,PO,/C 164.3 mA-h/g(0.1 C); 146 mA-h/g(1 C); 98.7%(1 C, 100 &)
V&F Fefr(V) LiF€, 5Vo,65P O3 67F 0 05 165.7 mA-h/g(0.1 C); 154.9 mA-h/g(1 C); 95.7%(1 C, 500 &)
O i (F)
A% Fefr(Y) LiFey 05Vo 03P O 05F 0.1 148.6 mA-h/g(5 C); 96.88%(5 C, 700 &)
OfL(F)
Ni&Mn&Co Fefi LiFey 5Ni; 0sC0p 0sMN ,,PO, 160.1 mA-h/g(0.1 C); 110.8 mA-h/g(10 C); 98.3%(10 C, 50 )
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